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(54) Btma>*m Pjmvm#?xto&, 

(57) [g^] 

5~8 0 nm<D»m : ¥it3ffl.£ (Ra)i5j;tM 
~3 0 0 nm«D[H]ACD7iaifflPia (Sm) £*ff SEIfl* 5 


(2) 

1 

[girl. 5~8 0 nm©gffi¥:t93ia<* (Ra)i5«tV4 
~3 0 0 nmOWfhV^ffim (Sm) * -SDatfiA 5 
tiX v ^ £Efigim5:tf ^ * ttfi. 

;i/Sis «fc tfr y t, * ss* <fc t) '>£ < 

*)-a©tfgS^^F«3{C^tf^-;Vjtf v b < it 

*(Dmi&ftffim<Dm-tz&>z>mim. 2 g3*©&jgBSr5:#^ 
im&m4] mmmmwittmffiitmiz, 0. 5~5©jp 

ttn^mttmW&m-? -Slf^JM 3 l3«©Rfig|55r§:ff 

[grass 5 ] HusaiadbiiituiaTju* 'J s»f)ii©s®cD 
otc j; iBi&ztxzm&m 1 ~ 4 ©^-r 1 JMcia© 20 

zti&m&m 1 ~ 4 (D^-rtit* 1 JiicBBffi©&5g&5?§# 

[II^JS 7 ] *?B3feftU0UKtf Rfti?- * > * 1 0 fiS% 
W±^t?lf3<iH 1 ~ 6 ©offtA* 1 Jg{Cia»CDB5SI?i5r5 

J17ia®©E5gK^*7^!^ffio 30 

m&mi sfe{*8{cia«©Ksi?5^^7^#)s 0 
im&m i o ] ffiiZftMt&mifi o : o o 2 ~ 1 »a% 

©7 'yiS? £^#-f 9 {cg3«©l»§E^#5> 

[ 1 1 ] mm^tmrnma 1 1 0 ~ 5 0 0 n mom 
im&mi 2] wifcTJutivmmmwmtmm, mitr 

;u$^H7A, KYb^*>, K^b^un-^A. £«fcim 40 
<b-b'J^A«tl3SJiti-5a"&:< i:*— WcD^JSK-fb^^ 
<=>&3f|5j<iBl~l l©t^*iA>lJltc:8a«c©P7jgBi5?5 

[IS*JH14] ffi&7)\,l3*)WmWk1* 1 0~3 0 0 n 
CI»^J@15] mFHa^^AU^BrgS^^^^?*^ 50 


ttm¥ 10-231146 

2 

w-r-5i»*jai~i 4©^-rn*»iiatci3®©E«se5r§ 

[IS5RIM16] HiHaT;!/* 'JJIBf^^O. 0 0 2~1 

[I»>RIH17] #^*S*J-©aiffl{c, 7;w#Ui&»r 
St. %MMEJK. &e>tfC&fbJI#!iJli;fcli#'j:/';i/*u 

7>^rt(c^tr^-;i/^y >7><fc> b < ti-e©^*?})^© 

m*m i 8 ] o . 5 ~ 5 © 

J¥^(S]¥±a^®i!(*Wr-5IS5RJSl 683*©&jgPfi 

[i»*iM19] ffiH3#5*Wffi©*B#. fMB¥*Mfl 
£ (Ra) #1. 5~8 0 nmT*&D froDafiC^&llig 

pi (Sm) #4~3 o o nmx-$>2>wa*&-t2>mmm 
im&m 2 o ] mzuaaizmmTji-t] y jKBrfltosB 

[ii5j<JS2 i ] HuiaiHia(i^®[Hia©^^T;uA us 

[it 5)<jh 2 2 ] mzytMf&m&mit?-* >&ion 
%w±^tfii5j<iB i 7 ~ 2 i ©^-m* i mizmmcDffi 

[iS5jtig2 3] Hffi37tM^)«* s ^b^^>^e»«:SIf 
3RJH2 lfai2©l95gi?5^7J^X^S 0 

[M5j?J12 4] MIB^M^^^^fc^f^M^*^ 
trl»*il2 2ittt2 3{rg3ffi©B5SE^#^;*i$Jffi 0 

[W5RJB2 5] HuIB^Mj^m* 5 0 . 0 0 2~111% 
©7 *lflH^£^?1-3fi5j<lH2 4icgBtt<Z>U«l»f§3V 

[ff >£m 2 6 ] HfigBTfcMj^flM^ 1 0 ~ 5 0 0 n m©* 
**£*-f -5 1 7 ~ 2 5 ©ti-f ftfr 1 li{c:l3«©E5 

Kfb^A^'feSlijRiil 7~2 6©om^lJM{CB3® 
Umm2 8 ] h5I3t;v* UjUKra^-fb^^SifiE 

^ii-rsi^-r-fe^is^JB i 7~2 7©(,>-rix^iJi(ci3 

[II5RJ12 9] Hai37';v*U3gSr^* s l 0~3 0 On 
m©S^$:tt5iffil 7~2 8 ©^-fttfr 1 «(C|B 
m©R6SB5ff^5^^J55„ 

[iisRJS3 o ] mm-T^ij vmmmi*? vmrn^frs 


3 

w-f sm*3 i 7 ~ 2 9 ©^-fftfr i mizmffiaffi&ffi 

[WScJH3 1] H^HB7';i/*';jEl»rK*iO. 0 0 2-1 
[0 0 0 1] 

u>x, i/a—>T— x-?>-e (DmcDmsm^ii^ 
x^ffitcw-f 3„ 

[0 0 0 2] 

£t3gi&#:fc«fctf«^©#ST*fcJ:> 

^6>Kg^#^X«{Ctt^-33£^--X#&£o if^ftC 

[0 0 0 3] #^X$jS'N©«S>:?&Ee&R>5r5 

^bfcWm&tf/Sfctt^^©:}-^ ><7 
IB¥7-117202, #&1) , ^Tke^'Jx'-CDzi-^'f > 
^ («r» 1344292, #&2) , *bktt4rtttrflBI£&£4r 

Tz>%®mmm&mv>^-T4 >v («pjpp6-220428, 

[0 0 0 4] #fefc£Ri:bT{tffl-f 3&<b^* 

>^JBt£#^X^fflC&gbfclWgKB:tf5X#S§g£ 
ft£ (#Jx.«. t7? y ^X, 31s 837-840 

( 1 9 9 6) o 75i£4) o Cftfcfc, #^X©j|ffi©gMb 
3^>#^:>fc£i&]Kb-£©x.*;i^— cto, 
3tStcn.fi* bfc*«S#J#?5&* J: < ^b#8?£ft-S*g^ 

Mttote&mizb&ixr^zm. -B^ftjWtfbTfcft 
fs-r^o ao^aicttsit^r-rntt, S5£rMr§ftT-&£> 

r«fa*§ni»±gaa»j * ^sifitffi, i995¥i£^ 94- 

99(1995) ; fflcfJ IE-, r&9if5tot.WmM£&Mfflli 

dSfflM) j , mm&ffi, im&ioRmw*. 95-1 

02(1995)o ) , Ut)iQ>Z>-k)\'7t> 
[0 0 0 5] 

i&w&MVkL£? t-rzmmi ±mys mitt. mm®. 

[0 0 0 6] *a 2 fcfc, ffl&lc J: oT(**rft&¥a-e& 
Sift*. 3^«®l£ttf&**&^f$i£fttf53K 

£ ft -s * 7 x iz m m -r -5 c 1 » t- ^ & t >„ 

[0 0 0 7] ^a63l±> R$«ttflg£tmtt&&&Piift£ 

*3fc»{c%g£;*ftfe •&©"?:;&£> A*, i^-fftt>14tgffi-c- 
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mWV&Zo -fi^ftiW#bfct§-£{Cti:B5Stt 
flgtfg b < <£TT £ i: I * o fSM. « ifc 5 o 
[0 0 0 8] ^»4tt®Sfl<J{Cttftfe©^T-ttSI^-C-^ 
&<,>!|$gfc£;&b'r (,>£•&©©, eiWiJiVit^©!*!^ 

(c*^5^^©^iJgtt^«{c^^ci:^e»> Hffltctt 
r 3 m & ffimmm a 5 x «5 «^ $ -c © ^ c 5 f# ft t 

[0009] *mm, smmaxummyxDm-x^x 

10 Sr^f SKrSBS^^^X^lfiS^attT-SCfcSgWtb 
[0 0 10] 

Al/TfelK jfeAUftfflt<D&iB£ 1 . 5~8 0nmffll« 
¥-i%m$ (Ra) UJ;l54~3 0 0nm©[HlO©^^ 
PI (Sm) *^-*-*Dfli!li/«KJEK$*lTl>«IW»|«f53tf5 

rt'* 'J **rl!L iftmiBtm^ *6Vfc»{b3£JlSJi*fctt# 

<fci>'7' 'J ?>&3P<fc t)S(Sft-5'i>^< — fli 

b-c * % ffimmmx ? x^ar-fe s c 

[0011] JtM^*ffl^T^ftfcR)5SKr§«StE^f#S 
tt, JtMJJIM©^ffl{ri!S»bfe, §f3 J f>r§ft©MHfc'S 

-c-$>z>o rout, mm<toti i mffit l zBRmviz<^z\ t 
ffi&gtx-anibx, &miz£>tzz,&.m£ffimffift&ffi.& 

ftMT-g&ztlzteZo 
[0 0 1 2] #3PJllC:feU-C> ^SSEtbTJi, TiO 
2 , ZnO, ZnS, W0 3 , Fe.O,, G a A s , Cd 
Se, GaAsP, CdS, SrTiOj, GaP, I 

n 2 o 3 , Moo.f^u^ns^ ftMmm&comz 

[0 0 13] ^7^i»*aciii:^bf ^ >!©<t 

?#e>ft^ci-«o cfttt, u^MS:^*frs^^xg 
M©4>^ ?>^S©^(ctetit bT tar S fc N a -f ^- >© 

f^^^b^tb^o 3©^b^^>M©^l4©®T 
£fifiit-r5feto(c, *^ic*jvnt. *7^i«(:e<b 

50 ^sn-eoflfe©?';!/* >)&mm*mv, *(D±izmiti- 


5 

mzm^zm-sit, mitr* xo-smmifi. 1 011% 

W±T-<&5c£:#$?3; b^ c mib?-*>ifii 01l%i 

[ooi4] ct;i/* u3i»fK] ±ib^;i/* vmmmt 
£ tz \±%®.ft<Dmm.i* « © at: 

gBiMbttttJBtf < it v ^«©**fl«jweft* S 

<mteoZ£te<dm$:f7oz b<, &lb 

^i:^b^;va-H7ACD2fi)c^^JS^b%iTtt. r 

^^^-^AtD^mmit iffis%j^±3 oii%wt© 

Li < &£©-£# 3= b < 

[0015] ±&7friJ yflEKIBt©J9*tiU lOnmtt 
±3 0 0 nmttTfifeSCfctfffi LVi 0 JP<^# 1 0 n 
m«fc Qm^£7JVt>yfflBi1tomtfiftfr-Zt£<* Sfc3 0 
0 nm«t DJPV^KfcJ;* : F»6A s W*fc:B«)6*t*«t 

b < 

[0 0 16] ±&7)\,iiVXKmtZ&ta<Dl3ttBm i TS 

fweaf*, mm&&&. 90, 3 2 8~3 3 3 ( 1 

9 8 2) ) , r^fflWffiffi 1-5 9 2 1 

0, 3 3 0 1), 

53-124523, «§SBS5 6-96749), CV 
Di£ (MiLi£4«nBaS 5-9 0 4 4 1 , 1-2 0 1 

0 4 6, WW 3 ? 5- 2 0 8 8 4 9) &if#0!I^T-;S.5o 
[0017] [jteMMER] ±E7^* uawiK©±t:3 

fc*oT*«jgfcl«W±Ji«i:Sj&«, 10nm~5 0 0 n 
m©3gffl, <tt>jif^b<tt5 0~2 0 0 nmOilt'I 

[0018] *«wt*»**»{b^-*>*»&«6**«a 
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6 

*££#Jfl§bT{t®;*tt5#, *T-t)^;uy;uffi*s»^ b 

(3 L *>«*©:£JB©7';i/Il*J' h^ttt S) * 
fc#tt£«fcmjR©*Sfl!^«©J& l 1B#-ca!K 
<ffli^ni.fROjtC«i:Um tst-KO 

3j (ftmmmm&mm, >^*r« 5 a« 

%, »l/H>^-M1511%) iScfctf TCA-6 

io 2j (**ft¥»a*m iwfc*-*>^fr«6s« 

%, 5fiS%) ftfflf^tlSo 

[0 0 19] Ctlfc7^*'JXWll©±fc:»fti*-*>JK 
WKfeJBfiRUfeSfct:, IMMb^lHb^* >ISBtt©iRi± 

©fefetC, $?$b<fct4 5 0~6 5 O'C-C* 1 0#~2B# 

[0020] inttmm^coy ?m K-r: *e.c±E 

20 So cne. h <J7)l>*amm$:l£blsbhi-r2> K— ^> h 
fcfc, *©&©SSM0iJIfc:J;oT:4M¥U I?tl®7^ 

!?SJ©^©^:#$ttK3R^©^:g$fcmS|S!bt?$)S© 
K-t;>^£ftfc:7**jK;Ftt£fciMb*-*>©» 
Jgfi^ £ W& £ titzftZX-ft&-? £> t> © i: ti -5 o 
[0 0 2 1 ] vOl/^UffiT-^b^* >S3ftfeUKm£jgj$ 

1Mb*-* >m&?frmmwzmfrM°jmt£ ? 

0iJx.«Sh (tfa) S^iafsci: 

30 tit), M^ffliy6IiOl4>t:li7 yfS^^O . 

[0 0 2 2] g-fc, K^»^{b^ffi^» (CV 
D) ffiTf^^^y^WIMiMSJgja-r**^*., M*4cf5 
»*Yb^**iSaiP-r«c:fc-CH*©7 yJSJB^H — 

[0 0 2 3] K4>©7>v3RJR?K — 7B/K0. 0 0 2a 
iXi!>'J>«:i^, 3teflMft@tt©iS^&«^SDR«F 

T-fc<, *fc lfia%<t'3^<T*3fefl4^rStt6 J *,tt^ 
40 tf^b^C^OT-SfS U<60 0 

[0 0 2 41 -35, 7-;U*yafcWf«+fc:7y3HS?*K 

So 'j^ifB^ft 1 ©^ y/sRjgi^ K-ra«±o. oo 
2ii%fei±i 0 2S%tJiTA J i!fS b^ 0 r;w*'J«W 
Wffl7^igi?K-rii)So. o o 2mm.%&*)')>te 

^M^«©7tM^rSt4©ii7^^As$>^ OKST- 
Sfc 1 0fiS%ott)^<Tt)^ft!l«®©^M^?S 
<4* J tJ4-?>Ji^:b'5:t>©T-Sf $ b < ;ta>o 
50 [0 0 2 5] T)Vij y«|f«ifA07 yjRJB^ K — 7" 


7 

v c v d ffisitc i *) t >vt> y assfM&ftfig-r zm-s 

m<D^v*mmamm) rpizyvm&o. i~io%t 
mu t s a < z © g % <&m x- ^ 3 o 

[0 0 2 6] [£MKK£liB®|H]a] **»Bt*^-r, 

Affile, 1. 5~8 0nm©I«^ffiJ (Ra):fc<fc 
V4~3 0 0 nm(DWth<D¥-B}mm (Sm) 4^fSCa 

■a *. ^ncto-r^ *ictt-r3s;ttft#'ji$ 

[ 0 0 2 7 ] ±!3©Raffi# 1 . 5 nm <fc *5 <T i b 

*?*U<fcV>o SfcSml* i 4nraJ;D'J^<T*30 
0nmJ:!)>*;$<T$ R6«1±lg<0fiffl££i£ A 4 ® 
<»SU<8K ^©Cflfltt, ?f.t:lfSb<0;, ffft 
^ffii* (Ra) #5~3 0 nrnT-fetifroISdl©^ 
F^PS (Sm) #5~ 1 5 Onm-C^o d©®ffl-C^g 

fit, S mfitJi JIS B 0601 (1994) 8B*c© 

J5acj;t>j£«$tu s?n^m (0.1*. -tz-r^ 

-l?ffiSMSSP 1 3 7 0 0) -^»^lg«$ii <«*. 

tlx «dc*aait«f^»f«H-6 oo) *ffiv>Tiw, 

[0 0 2 8] ftttftlK&ffiCDCSCrfbtt. #5>;*S*t©3t 
Etc, 03Ci«BBft*-rS7';w*'ja»fllll*JBJ58Ufc«k: 

<D\.\-rntfzttm-r2>z. t&xgz> 0 
[0 0 2 9] LBdhTfrjjVmmmi mitr* >&ytm 

[0030] -/^stis, wa7)i<*}vmmm 

«&«Mb**j$fctt* d d > ij ;i/»$#ftd«»*fctt* 

[0 0 3 1] ±13£JI&lb#lgJ*i^fc Ltll ftfb^R 
(*>'J*) * ^br^-^A (T)vm-) % »{bs;ji/ 
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Lj , r^y— ^s/^x-Oj , r^y— ^.^^^_o 
UPj x r^y-x,^^-uPj 7;i/?t v ;;K- 
ttH»b*XjW*5t#a« ^Kt^5 2 0j, y 

vOUN Z S - 3 0 Aj % *9-TVWWBWLJ&m& 

^tt© r^=7V;i/CS-Nj ^ -tz y 

{b*«SC*a« r- — K^_;uu- 1 5 J 

io #i!c\/;i/©ftfk B#fb5*i**sc£ttS r i pa-s 

Tj % nttS TXBA-STj ©J:5ftmiE«a«*iJ& 

« ^ y * v^* «* e» n a . 

[0 0 3 2] ±ffl£HIMbtt«*H 1 <Z>*S3ti\ *£S4 
~3 0 0 nmWS LU, ttg*s4 nm*8S-Cfcl:ffffi¥ 
(Ra) #1. 5 nm%mhtzy)%><, LfrtED 
CiC^PlSraPH (Sm) *s 4 nm-fcmiztj:*) mi^CDX'ffim 
B5SJ#Mt4*5<tU t ^7kiffi^©[Sj±t^6<]*tH 
a*Bfi£T-^-r$fS L<&^„ * tz*k&&3 0 0 nm£ 
^x.i>tS[^¥*9ffi^ (Ra) #8 0 nra<J;t)^l < & 
20 0, I3i£!i©¥J§II8PS (Sm) tf3 0 0nm^5ffl 

[0 0 3 3] ±E^B«fb»«tt^fc UTttx tHtt3&#4 

7ci<*(l«jlcX»)ia^iafl««i:*0, K#Wt4s ESS 

j*«i*ij«tv«*«ififtt<i«*ii-pniRi±ufc*aiaia* 

30 -OUPj , r^y— r'^^-UPj ) tfimWbtl. 
cn^lil 0~2 0 nmClSfc 4 0~3 0 0 nmffll 

[0 0 3 4] ±E«*4^0jg«tfcbTa: % ^^y- 

[0 0 3 5] ±I3^JS^b^S : Fi:i:t.(r|H]i£! 1 7';u* 

r;u^^>i7A, 5^^>^©^< 
40 h^r^K, ih^H, yu7f^^h\ yv^^Yta^ 

SCdttB rxf;k> y fr— V 4 0 j -^Hg-fb^^a 

m. >"ms 5 6 j KZbm^zz t&x-gZo ±mm$k& 

ikfrMWi, «*tt3;U3-h»a*ttK THAS-1 
Oj , tt^ttBSBfMS 5 AG -9 1 j , 
TG-9 2-6J, B«a*fe^a®! r^h D >NS 
I - 5 0 0 j &£$fflt>£ 
50 [0 0 3 6] ±l3^JSKfb^l8S^ : ?i:i:t.{c:C3Cj7';u* 
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vmmmBf&mmifim^^zitz* n o > y 

tti£4b£& fon->ijiH (-SiCl„X 3 - n , 
tnlil, 2, Sfett3T-&D, Xli7k^> 
^ft^Jflgo!)* 1 ~ 1 0©r;i/*;i/a, T^un^S, $ 

-rs-fb-s-tiT-feDv ^fflcfi-rt), < t *> 2 {@©jgjj? 

£*-f£fc£«#i:b<, ^7>Si„H !Bt! ( C1C 
T-ntel~5©^80 ©4>©'J>&< 2ffl©7j<5Si£Jfi 

3 * * it itT > U * isWX g& Lfc?OD-> 

dd->7> (Htt-fbSS?. SiCU) , hU^DDix^ 
> (SiHCh) « h'J^Daty^^i/^V (SiC 
H,C1 3 ) s i?^naj/7> (SiHiClt)-, 4sJ;VCl 
- (SiCl 2 0) n-SiCl 3 (nlil~l OCDfijR) « 
£^lf£.l£:#-?:£-So ±HB^OD->U^S^^b^ 

iWftT £ fe l*8U& £ i^tittSffl T S C t W€ S 5 

[0 0 3 7] ±B#*&«fls£*J Sfeli^DDS/'J 

fck *RWC±B*«&flMb^*a* fcfcfc* d d > y 
§*rtb^* * tt * ft & ©ap*#8¥tJ £ »»-r 
6<J£{rJT- jn^y— ;k rn;v 

i3W*i&Jg-fb-&«!J, * n d > y ;i/S^*-fbi^ ^ft£ 
©iiP7j<#8¥12j©-&ff-£ l ~3 o«s%©«aT?^r<*-tt- 

[0 0 3 8] ±ffi*«fcfe«fti'&«l©in*»»k:B:** 1 ifi> 
Sffe^c ^Wt ft4©{6JftT-*m^ 

7K£flH>-&©#$?3; btv KoiSSJPfitt^tPS^^n* 

^m-^mit^mzMLx^jiyttx-o . 0 0 1~5 

tf&l^o Wttam&ifi* "EfrbtX-O. 0 0 1 «fc D*J>£l^ 

fc. *^Jl<b^i©ip*^©(Sji* J 3(E7>-e^<> $ 
tenure 5 «fc D £ < t t>it J ?>m7)mM&m(D$h3k 

[0039] ±aa*«*«<b^«joa*»»t: 1 fi»s!a* 

1 0 0 AJ&l^o zfcgSiPfi^^E^lfe 0 . 1 <fc D 'J>fc^ 

£u *ra^JS<b-&#i©An7k^©{Sji* s 3E7>T-'S<> £ 
tz^uttx- 1 o o«t o^t, *ose«tt**fiTf*« 

[0 0 4 0] ±B*nnj/yrt,SS*Nb*«lSfl§C*S» 
-&(c«i, d&^bfc*^8©i&bnfc^®^fcfc&^o ttiptfj 
fc:±<*«»l*ft»iiaufc<T*K *«E4»C£*ftT^fc 
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*7}*>#fflfi'f ©*#& trt: J; D A»JtlT -r * o 

-r*>H£>gb£*.ftOo 

[0 0 4 1] ±8B«tt-T©R«t"<!)$**tt N &g t>'h£ 

rssfc. wn?«jiBAiL3&jibx. f &*5*>f#e>ft£>&5 

«4l6*IB«t*^tl#&#Tfc<#g;i,<&<, jttfc 
*ttt^©£tff«jb**3: D*#-f^-5i:. *«fc£J»Yb-&#j 
a p y jb£$*{b-&4fc&*©&BiHb'nv h 'J y 

io bwam&w&^xma&mtMSi 

»KI«fttlBH:«SSlL-Cflft±lRl±l/ftv^. StotM? 
©JBt*©^fgli, &JH»4btti8IJ(-? 5 il%W±, 8 
OfifiXfiTF-CfeSC U<* it)»Jb<lil 

0HX«L 7 0aftXfilT-C*!i, £«£>lc$?£b< 
Ii2 0 MXH±, 6 0 lfl%ttTt-fe So 
[0 0 4 2] ±8B&BR<b«SflU& : ? fc, ±lB*«I^Jlfb 

&to*9 DDylJ ;i/»^*^b^*fett^tl?)©SP7k7> 

20 JSctUfTl-ifca^J^^iPbT, S*t±(c:iH]ifi*ff$fi)(;-r-5fc 

^i;^ n d-> u;i/a^*rYb^«n±*aTffli^r *ia^b 

[0 0 4 3] ±HB***«ftj^«* fctt * d d •> 
d*fli-&«Jft u «(JKfc7k*SPit. 10'Ci: 
^rS©»^©p^©3f^©iasT- 5#iaa>£ 2 ap^ip*^ 

S:*P^.T. i2>g(Ci*b^e.(C 1 0°Ck^©^©P^© 

AitSSft^ll * ffl ^ ilAUHUs «t tr*tt«?»J fc 

^Pt-S^'fittsEc^o *fc^«^bt)8S«l[?li. ±IBiP 

©spTk^x^^^BS-rsfetot-, ±iemig©^«^js 

[0 0 4 4] ±183-^1- V^tt+O^JRaftftfttt^ 

iBa**«»rS©»«lf¥*&a$ (Ra) *j«feVEDO©¥lS 
P^Pl (Sm) Sttii^C, ^S5-TSo 
[0 0 4 5] fcfc, *ffl«faattJ;S0fli!!i7';i/* , J** 

SM<i> l~4mo l/Liiac^^-y^bTk^S 

©2/u*aia«j*®a?caffiig^7^a«s2 5~5 0 
"ct- 1 ~ 4 mrsmm? s c k tc «t 5 ^e*«tt4><p e>® 
^bsig*s»w©^ffltc*f m b, **ikH«ftawa*** 

50 a-rsjss, Gnfl7 , ;i/*uaw»fls^*Bi3&»jej«**i 
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*o mmi' > )i}mmtQm7yit*.mm(D7k®mt, i~ 

4 mo l/Lmg.V>m7 y1t7kmM*®WLlz®M£-£, 
£t>lz*Qm$: lxlO- 4 ~ 100x10 "'mol/L 
© m S. K * S J; 5 tc 8siD f -5 c i: £ <£ 0 f# e> ix -5 . 
[0 0 4 6] [ttttKKattOIHICrfb] 7^* uaUKR 

^iiaiafliLTaiisiaiajBiaftff'&^^tfekLTtt, 
(a) mit^^>^mm^m.mik\z.y-^x^^y^m. 

«*ffl^Tai»f->^*ffa:5»a5, (b) CTxIivOU 

»*ufc<D%jBwiwr«*^ (c) #j;t«vui/<50ui£ 

3;si£, (d) mz.wjfr?)vm-cmit : ?-*>3k%m9& 
^*^tt*««Yb»jwft^*asaip««c-ra*as, <e) 

[0 0 4 7] C*l£>?jt£©5*>. ^ffi (a) <±X*1&# 
if*S©T?**t>fft:U<;&:<, £i£ (d) ttMb*-* 

>i©iiisffiTL-c, a o to. m 

BJ§t£#<£TbfctK *««Stt*«ftT Lfc 0 1 
*«©-£** !>#*L<*V\, (b) , (c) 
*iJ:Vj&iS (d) fcfc, lt«WS»t:ODfl»Yb^^>il*« 

»6*x*©-eji?3;b<;8VM&aiSo ±12^^ (b) „ 7? 

a (c) Sfctt^iS (d) TJS^&ftSlWlfrF©**;* 
tg4~3 0 0nmtf»$LK $&&ll{ttt«K? 
[0 04 8] ±SB?5*£ ( c ) JCttiliv 1 ) ±TMlt?- 

fyfrztzzvaamfm, 2) ttmtf-*>*6«c6v 
h 'J ^^x^tcft&c^H^b^^^UcL-c^SlHI 

^b^^>Jfttt^fcfft©*ai»fl;»«tt^*««- 

[o 0 4 9] ±i3#i£ (d) ictna, i)m<tr#> 


(7) 43§S¥1 0-231146 
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[0050] imm®ttm&}±mi ±m<D?tMmenam 
#&si/tv> »ts©w^^**>i8©j;5fcj^8Hi 

ttx gftMSJgUttfi&Ctt 5 tfUTF©/.h3«i:SBIIift **r b 
T^T*fcD&#&*BJIHI»»ttiB*#L-o>a. b*> 

10 fitiJnt=«fct)i^B§S<j{c©5§tetgA s ^bb-^-ri>o *«w 
«C45^T, ftAMlH&S&S i Ox#4MMiSJB (xtt 
1~2) 4Mt5Ci:i) ! ffSL<> fW:J;t)> 
Jte*WKffitt*HJ#b*A«6, fro, #flt«<DR«As^ 
ift£jip$ij£i"u *bTB6f»tt<D*<b#KiJt3Fn4. 
WttfcKJtJi-e**, S i O x©»^ffl^Ji<DJBfiE 
1, 3, 5, 1 -=t-\-=7 /-^f-^y^U^rV^^U^- 

£*fct>W«3!JWb£*J, «i«rh77;i/3^r->->7 
>^^tf®^^M^8Sa®tc^^bfef) bfc^lc, 

lbs, mmmmmtmf(Dismx'mm^ si 

r>5I{;£;h,3'J>&< £*-«©^igS£#^l*llc 

&R<fb-£fe $ fett * ©io**MPP»-r jH&M«EiBt%s«tt« 

T&Ztlz*. 0, B6f§tttB*W*fc:6l±*-So cft£>* 
^M-fb-^%Ui^^3'6©MW J ?'iaS±#^ ^WBBC 
30 J;t) iJ?JBfc^»d n«^fl*J{c« S i 0 x«<D&BR{b4fc 

iRltc^^^lb-C 0. 5~5{BE®^tife^©»^ 
[0 0 5 1] ±E*«*«fli^«9©«- : Frtk:d*n«* 

40 rJ'Mftjfc^sifRtf 1 ~ 1 0 

£ % ^y^A-as, v^D^^-b-^s^i:©^^ 
^*si~l 0©S*s£{Cffiffl^tl-5o ±B7'U— -M'Si: 

50 n^r-> (*U^^U>3|-^ri') r;i/^r;i/] hU7^3* 
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>© J; o fc**^* Wb^fc^lf £ C 

[0052] ztie> , gmmtmmvk£friz&m&-c&z 

[0 0 5 3] £tz±m^mm*$mifc&£tzit&£ilfo& 
[0 0 5 4] ilB^'JT^^rUV^-dri/ FSS#t?^-;U 

[0055] imxfris; *s^y%tz&*(Dmfoftffiyn 

£ ± IB 3fc &&$£BII G3 a $k m lz $ tz ft # £ -fr -5 ^ & i: 
bTfcfc, mjlB^-;i/^f>'i'7>tfctt j effliO*^^lA s ml 
IB03tG 1 igat^«4-r-5^S'&;P>f5ft:t)M^o 0«J;£fc£s eg 

ammtzmifit zfite m^fe) ^ mtz^r^ijy>>7> 
[0 0 5 6] ±mism<noiz>m*ii&&, s^ram-eux 


(8) !8gfrqz 10-231146 
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*:©=&« wjt£ wm ^ e. n -s o 

[0 0 5 7] ±I3*Vl/;tfy >*18frTmmz. ¥ilz 

[0 0 5 8] ±.m*)\<is; >^ >{i£>g{cj&b-c#P7k# 

i\ <e>Stc/Sbr#»?bT^{cffl^-5 0 
[0 0 5 9] SP;fc#fl¥©^te$$£B&££ft&^#, 2 
0-6 0°C©ia«T-3#ig~5 0^P^tT-5©^»Sb 

^ 0 iaK#2 o°c«fc9fia>ofc9B$fig#3#Pigj;r>*§i> 

°C<fctmj!po;fc!3B#M#5 0B*H<fc»)S<T*x i>it^ 

*-2>©t:»* b< 
20 [0 0 6 0] ±l3K®5Ai: bTli. mm. ffi^K. ffiK^ 

o o o i ~ 5 ifi^o mim&&&. ^JbttX 0 . 0 0 0 

#T-#<> ^tz^JVttX-5 cfct)#<T*», ttt-^iO*^- 
*(8ai©«l**«lRl±-e-r. KA^J^Difg; b<>5: 

[0 0 6 1] SP*^«¥fflfe46TOP^-S7k©fl«!Rf{c:K^ 
30 gtiteiMfi, t;v^->7>t^bt ; EM-C0. ly. 

±7t> s ^V'o gstoksa*. ^^i/tb-eo! l itJ'M^^ 
is^ ><DM7kfrM(Di&m&?zfrX't£<iif£ b < 

[0 0 6 2] fi^J^K [7^3^^ (#'J^^U> 

i/^>xi*s ftMmwam&wizvEiWistzTkftoDfrX'ft 

40 fc#*^&J££ffl^Tg^fc£H^bfe7?* s > f#e>ili> 
tt©®nfc*©Wf f,fli.©-C-»S b^c 

[0 0 6 3] ^»CfflU5^;i/5!J> >jgfg©iiStt 
&lzm&£tlt£^W, 0. 0 0 1~5il%tfjf*l< 

ffl^?>ix-5o isa^o. 0 0 imm.%^.iyi&^tm^ti 

tfimtbm.<ttK>, ztz5mR%±r)m<x<bffim&m j p 
50 tmv£mifizt\u±&. < tjLhtj.wxi&mmxti < s?s 
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b< ftl>o 

[0064] *)\,i3; ^mmm^^L<D%mm{hWk 

tiu 2 0-1 8 0 °C©iSJKT-, 3 3 B#^^$ fc 

>©#M?£Hi!i^E^©^#3i5 < ft S 

So iaB#2 0°C<fc 5iSiPofct)a#F^Ai3^<tti®^ 
©•&tCj±±IB^* s 3£^-C* <f?SL< ftUo a8# 1 

©Tfi^b-Cft^o B#P^*s3B$F^J; D^<Tt>, 

tt-^±I3^ * |q) ± b ft l -> ©T- <feffl4©^&*> £ £ 

b < ftf>o 

[0 0 6 5] ±IB*Mi«(HIC]S»*S±{-^-;i/^>' > 

m<DZ\.&]mmiz£t)&mizftM£timm(mz(ts iox 

©##^S^Jii:ft !K S6««r«stt*l»?§ttA««lfif*n 

0t\£ < ftt->c tti i >&WT'&-DX, •akh; is?>m<D 
^<|iJ«B£tt, ±l3^M?«)»IH]a^ffii:|S]«©D3a, T 
ftfr*>Sfi5¥^#a£ (Ra) #1. 5~80nmt*l3 
iyo\Ba(D^mm (Sm) #4~3 0 0 nm-C&SDfl 
dia s JfM;;*ftTOS C tWS b^o £ ZlZft S bl^Kl 
*ffljia5¥i9ffl£ (Ra) #5~3 OnmtfcO 
^o[HI£l]©^±9P^PS (Sm) #5~1 5 0 nmtr&So 
[0 0 6 6] «±tt, »b^*>**««IK©*iIifc, 
1. 5~8 0 nm©P^*9ffl^ (Ra) *5<fctf4~3 
0 0nm©eflffl¥W (Sm) ^DatOj^ff^fiE 
£ft£KSI^m5S©:®^tco^Tj&^fc>^ c©<fc-5 

ottf7U-^Sa>6ftSP«fcD3{;fftSii>ft< 
<D'gm&*fr : ?mz-gts*JUX; is? >i> b < tt*©AQ 
7j<^-|?^©s £ ft S ^r^&Wt^ Efi Jt/i £ "T S c £; 

SMU !!S§*^filiilPtCotS«7K<4^{b^«i$iJ 
bT&ffftRSSt$l!E£iSg#-f SCi:#T-#So C©^ 

m b fc hum© mmm ttwm±m s^csiffloscj:* 5 

T" # S ©T * ©P^{±«B&-T S o 
[0 0 6 7] 

*x?> i fe©-ettfti>o 

[0 0 6 8] Jt««l] ffi«tbTl 0 c 

mftWV-*'^ AH&Jg#7;*« (Na 2 0&l 3 

4 5 nmmfr(Dr&mmm&lC£Z>\}adb±'>)Z (Si 


(9) ftfflW-l 0-231146 
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0 2 ) K$3-r-f >^lfeV-y7>l' A1SM7^ 

TCotatb-cfTftofco ^'j*y>»i/^fia«]^^-a-fc 

3. 9mol/L©a7^Mfi*S^5 0mL^3 
5°Cfc:«SU 3 5°C(D*§5 0mLSl)DLt, 1. 9 

5 mo i /L<D=.Mibmm*Mma\z<gtsmy vit^m 
m<D&®m&mMLtzo 3 s-ctc^btc©*^© 

10 0 0°Cf l^F^figbfco «^B?&gi£<fcS##T©fc!i 

ftrnztixi^zz. tttmrnztitco m?mt)mmmiz£ 

S«y;£©3SUi> 5/ «J *M©*®»iffiB¥19ita$ (Ra) 
#2. 0 nmT-afet>^o[H]t0i©3Fi£)P^pi (Sm) *5n 

mT-jfcsaasH^fto-rofcA*, ^s©*f7^s© 

^H<i»W¥^3ffi^ (Ra) #0. 2 nmife^T-ifc 
oEIdi©¥i9P^Pl (Sm) li4 0 0 nmf^¥M 
i:ftoT^fco -fb^«f©l^*. ±IB->U*)^4'{c«i > 

20 tvfeo 

[0 0 6 9] mz, ?4 v¥>>7 ^J)Vf)V) 

5. 6g (0. 3mol) ©^>Th7-fV7n#+ 
*s¥ (Ti (OiPr) «) {=tS#bft#£>6 0. 3g 
(0. 6mol) ©T-b^-^T'-fe h > (AcAc) £tT 

ftTi (AcAc) 2 (OiPr) .&tMgtt£ftfc (« 
?&) o cosffc*^*^— ;i/T?3. 3rg{z#D?bT3- 
^-f V^SfflEi: bfeo V-^7-f All«5tf7XS«J; 

30 ±aBiaias' u Mfttv-y7-YA«ii^7^afi$ 

3— y-f >^*«t»fc:S«a. 4. 6 cm / /^-©§|^±»f 
M-Cl^i^t, 5 0 O-CT-3 O^^&frfto 
feo fte»tifc-9->7";b4-?*x-€*tiit>7";i/A (T^^XS 

IHlflS'U*BI/'7s;*JHiFH-rMfls^-*>«l) kt 
So Xi^tH]*f(CotS7>*f©^> i^V^l/A©^^^ 
>MlilN^ST-$>s©tcWbT, -y->r;i/B©^bf-^ 

^tc«t*)a^^*xfco *b-r-tf->:7\M/A:fc=ktfB©$<b 
7*-^>?5l0J©/P^tti:t)t:, ^5 0nmT*$)ofco ^fc 

* >m<Dmmznm¥-X)m$ (Ra) *S2. OnmfS 
0 TtPOlHIdiC^lSPigPl (Sm) ^5 nmT-i&SIHJdiaiffi 
fcftoTl^fe**, ■9->r;i/A©^b5 : -^>^©*E«±l? 
^¥lSffl^ (Ra) #0. 2 nm*igT-;fc9A>-oG0a© 
¥^P^Pi (Sm) li4 0 0nmtS5?MIt«;ot 
50 l-vfco 
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[0 0 7 0] C©17->r^A:fc£VB©$fb^*>Bg© 
SEIcWTKiE^S^tSTN S i OxM?ll£ffM 
^■B-feo 8 O'ClzteUZtitcMQ? lZV>y 
)VA, B*ts»hU:8, 2 0 0juL©1, 3, 5, 7 
-5 1 h5^f;i/->^Dr b^iya^V> (TMCTS) 

1 0 O'CJcf^U TtsT—Z^nQ.^ b&#£>3 
0 ^SAngft-r £ Z. £ IZ «t 0 5fcK/fc£D T M C T S £P&* b 
feo cc^tfcfcfct). &fb?-* >HH±tc: TMCTS©* 
#^IM£ff^;*-y-fc 0 5 0 OWiSBE*IS*T$rffl 10 

8 cm©8§&#£ lR$S7fcffaa*-f !k 
TMCT SBjg$:ffiHbb"?\ S i Ox©#^^ffl^^{c^ 
&bfco CW.fcdtCbT^VT'^A' (#7*3«/& 

<tm>m/s iOx^?a» Jt*tfli) . 
w-y-yr^B* w ? asm/wats viiK/ 7 * mm 

1) #f#?>*l3o 

[0 0 7 1] d<D-y->r;uA* , *iffB' &»*MS# 

fcg 9 ££b&^#, SrtttBfc:J:»)*ft 

4>©^ix^* s ^>7-;i/«®tc:i!aab-rD?^x Met 

»«*T?©l*lffl (K§«^^^) £BfrSii«£M4fflJ§ff i: 
bfc= C©a#*#t^llfigi&m£#B^i:^;l-5 0 * 

;HCHfiO. 8mW/cm' ©3£K©£S*HI (3 6 0- 
3 7 Onm) £3*sSb-t®WU BfM^X hfc,fct)S») 30 

WrH) ^E)5SlHlffitt©Jg^i:bfeo ft** 0. 8mW/ 
cm 2 ©ftfttt (3 6 0-3 7 Onm) Jtttt&£|* % * 

^ §3^ iE^F-r-^b« 3 5 ° ©F J ^©tiffiT-ffl;fcR§7 l e#> 
*>©8tfl-8i (3 6 0-3 7 Onm) 2 ~ 5<g 

Sv^l^S. 2 4l$|IUU±©|&«fi&te£2l$IB&rt 
©IWSHlfflttSr^S-r S C < (Dffl^Ci^tSt 
Sft*. ^?>{c-|Sfl<]{c« x i»«tt&ttlfl«IK«|alfftl$ 

ia-cj»ufc«\ 40 

[RftMtftlSia] / [|»«|II!ftl$iai] 

©«#4 o&L±<Db<DifiwmiJ5xm&>ti,x&miztt. 

[0 0 7 2] tti5tt^&J»T©a*MKSfet: 
[0 0 7 3] 50 


WH 3 ? 10-231146 

18 

[«1] 


[0074] -y->r;wA' , b' <D&wsmmm*8t 2 

«ftt*#-r*t»©<D, l»Sle]ffit4* J ^oT^-&o cut 

iwjfts^is^ffltcjfifbTx •y->7 , ;i/B' (hm^jd {± 

& RS^tt & w b t v > -s. c a #bj§ e> $> z> 0 
[0075] inmm 2 ] i^u* >j h <Dto*&m 

tfeM-gm (JSS« : HAS- 1 0, MfciC^tt 
S) 11. 8M»fc*Sj&«l 0-2 0nm-?S?tf4 
0 — 3 0 0 n m<Dm^> D * =i n -f K (ffi.£& : * > — 

t^xoup, BSfls^x*M*sc^a», @m#i5 

mm%) 13. 3«figBi:2 -m^y— ;i/7 4. 91 

fSKftRUTs ^ST*2B5F^a^-r-5Ci:(C«fc»3> Ma 
*s x )13 B^JfcfiKffl n — 7 1 >^$c£f#fco 1 0 cmftfflV 

-f >^»I:IIU 2 0 cm/mi n©MJKT-5l#±Jf 

T8*Lfc. cffl>tf7^is$ i o o°ct-3 o&wmm 

^?>C2 5 O-CT-3 5 0 0°W-^ 

>rtTlWfliB«Marar«ci:t:J;t), f^lOOnm© 

[0 0 7 6] ±13* 'J *CPCil«*«jeji8SnfcJ!f5^«fc: 
oi^tx IHffT^a* (Ra) *«tV0aO©¥*9HIIB 
(Sm) «ff?nARMI 

rSPI3700j ) * fijffl bT i: d 5, R a = 
7 nnu Sm=2 OnmTfeof;, 

[0 0 7 7] 7 >v«H^ Y-7mib1-* >Wk<Di¥ 

S^SCo^TiB^-So 3 5 3mL (1. 2mol) © 
f^>rh7-fvrDW->F (Ti (OiPr) 4 ) 
tHR^b«e#& 2 4 8mL (2. 4mol)<07tW 
T-feh> (AcAc) *tfiU>> NS:ffl(,->r^^t:?ST 
b, Wl«flBI«»-r*ci:K:±0S^ftTi (Ac A 
c) , (OiPr) , 8{tt8tt&afc mm) o -15. 

m**-*;— jvi 3 9 8mLtch yyfrxtimm (tf 

A) 0. 7 5 g*«»3ttfci8*£ii«Ufe. C©?gM 

«c$fe©SM*ia^.fc^ 3fc#£«#-r.s.r *& 
-^7->^/i^h--riS<b^^>^ffl3-^'f >y?ifrg 
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4 >irmtplzmm'&. 3 2mm/minffllg^ll± 
If > 3 0 ftf® &m&, £ h 5 0 0 -CT- 3 0 ft 

m&m?2>z.tic& ?k yvmm^&mo. 3 sn% 

[0 0 7 8] ±I3$4b^* >flgfiD*ffi(r||}fifiaj 1 D 
75»t-. S i OxJ£#^*ai5IK£^j£;*-t»-feo ^©.fc-5 

t L-c?#e.nfc-^>7-;i/* c (*77is/c!i[!!i-> u * 

[0079] v>?)vc(D&Mffi*imft&m,wmi&wkz 
m.2tz7p?o v->7)\,c&, v->y)VA' (tt^ji) 
tit [sXffim®m.&&mmicfa±-r2> t tt>\z&5mm& 

[0 0 8 0] mMm3] =r Y5>* h=3r->^>7>5 OS 
figp, 2 -7U)\J— ;i/3 0 OSfigfS, 1 N5BSI2 . 5 
fiffl^Pv iJilftiO OMggBfcSO;?., 5 0°CT-2B#P^m 
#U ^?.»C3 0*CT! 1 B^fl8J$jt£LTs >J Ji 

[0081] Kfb-tr v i>mmmmx-$kffimm • m* 

-fA^JS^f^^S (6 5mmx 1 5 0 mmx 3mm) 
3 0 cm/mi n(Dmm.X5\% ±lfX"J JV&mifi Ltco 
T* 3 IvfFIMi 2 5 0 nm©¥fi-> 'J 

[0 0 8 2] mz^ mmzima&mTz-yvmm^v- 
ym^^>s^(D^m^miz-o^xmm-r?> 0 3 0 om 

L©»fck:n#y— 1 5 OmLfo^LL 

{±4 2. 6 g<D^-^>7- h V/D^S/ Hi; 1 5 . 

ti9-^ttthU7;i/tnifi (TFA) 0. 2 3g& 

mx.xmw\^tzo 2-o<DmwL*m&mftLtzm^ 2. 

0 0 0) $:bUx.Xft±t{it%-mmzte2>$LX'mn-?Z>CL 

ffi£#i&:tf^*«£:i— 7^ >jTO(p£«tt& 4. 6 c 
m/m i n©Sa-cg|#±W?,C £tc«fc 9*££^Ji 
a-e*s** Ufeo 5 5 0 "CT- 1 ^Mt^C t 

izzo, 7 vmm?ifimo . 9mm% F-yzntzsm 
7 0 nm<D7i-*—zmmt?-*>wam*mfzo c© 

Tl-fr-xmmib?-* >8M©at®©G3£ifci:tf ')^U> 
?V=i-j\,W5 5 o-c«y5KB?Ft:Bg^e,^*^nsci:{c 
&iDBl££tiXi5*), nmw-smts (Ra) #3 5nm 
0 ^-olHiac^^Pi (Sm) #1 1 Onrnfifco 

fc. £e>fc, sijte0iij2-eai^fc©i:^:<i§ib^?iST-, s 


(11) ?$BS1¥1 0-2 3 1 14 6 
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K-TTSA^b^^ffil/S i OxWftil) fc-T 
5. -y->^D©§aiS$SI»^tg©|ffiffi^^^2{c 

& c i: tftE 5 „ 
[0 0 8 3] [H560IJ4] mmtLX^UVKmiz,}:*) 
l*)100 nmil©IHiei->';*)K*3— t 1 ^ 1 0 

u*ss©3-^^ >trj5mt. mmm2 iznmomox- 

10 

[0 0 8 4] Ji^y— ;U7 5fiffiS5, 2-7"D^>'— ;i/ 
-fV/D^Kl. 3SSS15. 6 NffiiO. 3SagP 

®l>2 0 cm/mi n©il«X-5l#±lf> lOOTT-S 

z<b\z.2 5 o°ct-3 oftm&.mz&tz 
5 0 0'C;t-^>l*IT- lftRMAJftU Daa->u*jK 
±lCff^*s^ 1 5 nm©T±^— xmmitm 

Sfflt^ftofefcC?,, Ra = 7nra, Sm=2 0nm 

^b^^>^sEMBijh^<^-fb* s ^^c 
[0 0 8 5] v->yjuE(D^mmmW}^mff)wm^m 

*m.2lZ7j%-ro cn<tD, If >r;i/E«:|$5#t$i:E>5r5t£ 

[0 0 8 6] [S^JS^J5] lLCx^y-JI/CO. IN 
»i^lmLSiDb«#Lifco CC^^y-^U^^i: 
30 t5I7 9 8 gK Mh*-> 7 
n MJ^h + i'->7> (5=- >^ V*fe5££asa r S I 
M 6 4 9 2 . 7 j , 9 0%. fr^M 4 6 0 ~ 5 9 

0, ifl/>t*t-f H^ffi6~9) £2 g^SDL3 0 

[0 0 8 7] Hlffi0iJ4©1t>7-^E*±|B^^{Cgffl 
5 cm/mi n©3iSt*^l t±tf J; t), ^ 

*^Lfco Ctl«: 1 2 O-CT 3 0«-P4IS£*S, 8**0.3 

40 ^4nm) SM^tt. C©i)->7;^t>^F 

U>7T*^> KS#*->7>^B©gE^^ffl^Ra = 
7nm, tai£i©¥±9P^PSSm= 2 0 nmT*Jfeofco 

[0088] ■y->7')i'F<D&mffimffift&m<Dmffiit&m 

50 [0 0 8 9] CHfiS0>J6] ^^rjn^AT-h^ri/ H 511 
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sofflagBx 2 -rD/v- ;n o o omsb, in© 

MBfe2. 5BfiSk ^«tV*5 0fifiS5*ft]x. 3 0°C 
■p2B§r^»l»bfe (BflS) „ Ai£i:B*6£?fi-£L5 0°C 
-C3B$P^ £££3 O'CT- 1 Bia*f$il£LTx T)lt> 

too9o] mt-b >) v A&mmmx'Biffimm • 9m 

4 2±mMmJJ5X& (6 5 mmx l 5 Ommx 3 mm) 
1 0 cm/mi n©^jKX3l #±lf T vOl/^^P Lfeo 

-e©SL cix*£fiT»«-ia«&*3-«\ ^ff.csoo-c 

■C3^ftfSIU m&&)3 0 nmCD^FS-CIHldi©^:^ 
5/»j*-s>;io:=tWK (■>u*9 2li% > 
7 811%) #ff^£ixfe#7X«£f#fc 0 
[0 0 9 1] *JS«2«a*<0*iS4:BIU*iST7y3RH 

/#;£-a-fco c©-y->r;i'^-9->r;i/G (#^;***/ 
¥fi * - y ;u=i = rut/ ? v mm? k - ^Kft^ * 

>!SS/S i Oxi|i#^ffiaigi) i:-rs 0 afb*-*>BM» 

ayy ^mm^-Y-ymio . 3zmm.%x$>*)mmi±m 

6 Onmf&ofco *ffi&$&&riBJ5?mftRtttt&fi! 

^XXtbtztZ?,, RatfO. 2nm*rK, Sm=4 2 
0nmT*fe!?, ¥i#T-&3C tUfiiofr-ofzo V->7)IG 

[0092] mmmT] mfo£isT^)\sf)vmiz£.f) 

tt2 5 0nmlO?a->'J*i (7,N/# 'Ji&tSrBU &3 
"7 1 *i >^ Lfc \f"*£ 6 5 mmx 15 0 mmx 3 mm© V 

$ 

85. 6g (0. 3mol) ffl^>rh7-f V/Q* 

KC, AM^US:*^ 150. 8g (1. 5mol) 
©T-fe^l/T-fe l>>$i;al/y h*ffll->-CP^^{c:?ST 
U muSP^JK^LfcgL :n*y-;i,7 lOg^^iDU 

v5>4 g^^iDLT*5^v t^ti3 0~6 0 nm© 
f*-73Q-f F (&.g:& : T-^^vOl/C S-N, 5 
JR£Sti&£&Sk @ff^3 011%) 80g*Kal/ 

[0 0 9 3] ±IB¥iS-> 'J A^^fiK^ixAc^^^te 

1 0 cm/mi n©3l #±lf SJKT-SS£ffMii*-t*\ 5 0 
0°CT-3B3P^^£fr&l,V T^-^-^MJS^^^'Si) 
J9<Z*#)1 0 0nm(Ogfl;f^>SiKffc. C©&<b^ 
* >8l8i3?ffi©£»l5¥^ffi;* (Ra) i:IHia©¥iS|P^ 


(12) ¥iffl¥-l 0-2 3 1 14 6 
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(sm) & v m^mttmmm^m^^x^sbrziiz.^ r 

a* 5 1 0 nnu S m#7 0 nmt^oto CCiotcb 

^M/iHidh^bf 1 ^ >igi) h-rz> 0 
[0094] mam 1 tcatfcofcH ^n^xmrnmn 
&ifezmm\^tzii&m : £m.2iznk? 0 t»->r;i/ 

H Itmtitz ffig&jf5 # v * x & -5 c t &w <i frx & a o 

[0095] mmm 8 ] nmm i xwm\,tzv->y>v 

H©*StC v HJS^J2T-il!^fc©i:^<|5lU^i£T-, S 
10 iOxiefflSKIM^tfco 3©«ta{cbT»e» 

[0 0 9 6] fgjfcftl l£^fc©hllU£?£T-|»glifir§ 
ttSE*i¥ffibfeiSg^*^2»c^'r 0 cn«k0x -y->r;i/ 
I tt&tifcKSR^tf^xx&^c: i: -5 „ 

[0097] immm9] mmm 6 xttwiLtz. s io 
>j * -y;n3 - rim/? Y-ymt?-* >m) 
20 ^u>^-dr-> vm&ft : ??ttz'Sts*)\'i3;i/7>m (m 

»*54nm) SBj&Lfco d©-9->7';Hc N 5 0 0WiS 
ffi7k^*T£ffll->T, 8 c m©Eggf^e> 2 4 BtP^jSjW 

*;wy->7>isiftbr> siOx©#^*a 
y v 71/ 7 mm? 

7j\<mffiomffi¥-&in£ (Ra) tea&vwxarsm (s 

m) 4, M^;fr^«8^£fflOT;R«>fci:C:;5s Raff 
0. 2 nm*l-C*D<poSmtf4 3 Onmt^Sfi 
30 Sli&oTUfeo 

[0098] mmm 1 tai^fe©i:igi u^sx-fiss^ 

J {iMixfc ii 7. X 2b -5 C £ -frW h & £> . 

[0099] mmrni oi mmtLx^j )i<y)iviiz£. 

— 5 1 >^Lfc^-?£ 6 5 mmx 1 5 Ommx 3 mm© V 

-r^-i L,mmmu7x&$:mmLtzo w-mfvum® 

x-* ;-)i>x3mmfei8;%i^xmtzWL*m^x. mmm 
40 3mm<Djsmxmi&^tzo 

[0 10 0] iKlC, ^b5=-^>M©^M7?ffitC-oo-C5E 
353mL (1. 2mol) ©^^Vt 1 V 
7D^->F (Ti (OiPr) 4 ) {c«^L.'&:* 1 ^ 2 
48mL (2. 4mol) ©T'-b^-'l'T'-fe h > (AcA 
c) itil^j h*ffl^T^^(C?jSTL> «<J1B$P^«^ 
tSCktiO^&Ti (AcAc) ! (OiPr) 
s mt£®m&mzo Z.<D®m. i^;-;H 3 9 8mL 

50 -y^-f A^^ptf^^StS^, C©^b^^>flSffl=i 
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— T-i y^m^mm^ 3 2mm/min©ai-C3l 

£±«\ &ux 3 o amiMSk. z h £, 5 o o °ct- 3 

OfrfS&mtZ>CL££.& !K JS<fri&6 0 nm©?^* — 
*§«S8<b?-*>llltftf#fco 

[oioi] ' nmrnzmmofiVktrnKismx 

S iOxWfflSKMlfc. c©+J->:7Vi/ft-y-> 

I/SiOxf»?fflM) £-f3o 
[0 10 2] ^>^K©#«KSI^tet&©a¥<iffii^ 

[0103] mmm mifit ut^y^isct 

•3^10 0 nmJP©D0ifV>'J;*Jffll£:3-7 1 -f >^bfc 1 
0 cmft©V-^7-f &m.MMjJ : 5X&mmi.tz 0 D3i£h 
»>U#BM©:3-7 1 -i' ><7";6?£tt, JlSte0iJ2tcga«©ji9 

[0 10 4] tfrBfifflJftaSRrJ— ^ >^iST-KO 3 

%, iRMUt-f >^--5fijt%) ft, ;-)\s*m^x 

^*«±tc, ^tr>3— t-4 >Vm ( 1 5 0 0 r pm, 
10#, M4ml) fcTritKU 5 0 O^T ll$M!ft 

aasb-c, »e o nmmfr<Dftmmm*nmLfco it 

*^#r©IS*x c©^M^«i±s &-fb:f-*>f*j5 Ofi 
«%t^bS^5 0 fifl%*> fcftJtfgbfco 
[0 10 5] c©-y->POi/ft-tr >r;i/L (. = iJ5>x&& 
/i3iaj''j*K/iwb^4'>iifls«3isgi) t-r«. c© 

■9->-r;i/^ffi©«[^¥i9ffl^ (Ra) twihcDW-mrsm 

(Sm) ft, S^»aBM^ftfl^T*K>fei:C3, R 

a #5 nmTrfe fJfroSm*^ 3 nrntrafe-SMiDi^Ei: 

[0 10 6] SflSWlKiS^&CfcRItSJS-eiBSIB^ 

tti6ftffi E iSbfctt*ft*2K5s-ro £ti«fc»), -y-^r^ 
[0107] 2] afetRfcLTv/^y^i/attj; 

»)iS*j8 0 nrafOfii'UAI (T^A UJIKJK) ft 3 
~t~ H >-7Ufe-\tffi6 5 mmx l 5 Ommx 3mm©V 

zj-^-t >^tt, 1 0IB«©^^T-HJSLfeo 

[0108] j£g#*<j 1 0 nmOMfl;*-* 

m ms,& : st-ko 1, cjgi£s«i&£rttc!* mm 

»1 011%, »<b?-*>£*r*8£S%) 2. 7fifi 
SB, Ji^y-;H 9 5. 3ffi«gp, fig#l 0~2 On 
mtg$*s4 0~3 0 0nm©M-> l J*ni3'f H (g& 

h. HMi5ai%) i. 4ttsa5, mas©Eg^<b^ 
mo. 6&m&*&ux' lmmmwLx, ftmrnvnam 
mmm^-rj >?m*mrz 0 

[0109] ±SB¥SS/ U*i0Bj*3tf5X«ft. 2 0 
°C, 3 0%RH©^TT-Sfi(CfflS t, ±4g^c>±l3 


(13) *£M¥1 0-2 3 1 14 6 
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3tt«aiaOIIIIJB«ffl3-y-f >^fS$Sl3-r-f 
bfe (70-3-r< >^i£) o C©#^X«ft 1 5 0 
-CT-3 O0HN&ft$-t!\ 4 0 0'C^"-r>(*)T-2B#^ 
MS U JP*#J 6 0 n m©&*b?-* vKYb^JgCDa^ft 

[0 1 10] d©-t»->7";i/ft-9->7-;uM ( = tf?;*i£1K 
/3p«*>y*jBi/iWb^*>iWbft*iaiaK) t-rs. 

c©-y->7";u*ffi©»^Jpl9ffi^ (Ra) i:ED£b©¥*& 
HUB (Sm) ft, IR^BB*BWWIftfflVA'r*»fc4:c 
10 5, Ra*8 nmf$iD4 1 oSm*!2 3 nmT$i5IHIfl 

[oiii] mroj i ta^feajkrab^Fis-ciseaisiws 

i4tgfti¥ffibfcfe*ft^2t:^-ro cftiD, Ht>r;i/ 
Mttfcftfc KSMitf if 5 * Tf» £. Z £ VW 6 jeptr & -So 
[0 112] [sasm 3] S«fcLTv^vy^i&fc:«fc 
t)*H8 0nm|(!)7^|? K — >«PS5"J *IKft:3 — 
t 1 ^ >^7"bfe^tr£ 6 5 mmx 1 5 Ommx 3 mm© V — 

20 [0 113] rh7^h*->->7>5 0ii^ x^y 
— ;u5 3 0«ffift5, 2 -7n;V- ;i/5 3 OfiaSB, 1 
N58&2. 5fiSas, tK3 OaSgMSiVh U 7;UtJ-d 
Ri (TFA) 1. 4gftjbPx, 5 0"C-T?2l$|fflj8M* 
L, ?f>C3 0°CTlBFWSSLT, 
§M§V;i/*ft»fc. 
[0114] K^b-b U * A*BW»jTf»HBWi • iSEi* 
b, S&fcl^+^jHtfttifc^ftfT^^bfcV-^ 
-f Aa&ifi7?-5.X« ( 1 0 Ommx 1 0 Ommx 3 m 
m) ft, ±E7 , ;i'*ua»f«ffl\/;i/*lca*b, 

30 ffift 3 0 cm/mi nCMt^llllft'^^ML 
fco *©», CftftSarcfta-HMfcfliS*, $?>lc20 
CC-eSfirBWIWaau f^9 0nmT7?»3 

[0115] i07 y |«? Y—yw-^^) i3mMm.ii 

^X«±£, j^Sfi#Jl ll3tt©73ffiT-JP<2M$5 0 nm© 
T^ttttK (IWb^-4'>»flia«) ftflSEEbfco C©3"6M 

T^fei:jt^^ti^>7 ymtHtiO. lfifi%K-7-^ti 
40 T^-SCtds^-tf^^— F ■ nyt>7,**? y# 'J >^ffi 

[0 116] C©-y->>OI/ft-t>->7\il/N ( = ^77,S« 
/TO7 s/JWB^ h*-r»> "J -^I? H-7« 

ih*-*>mittem/s i ox*»ffflii) t-r*. 

C©-9->r;uaS©»^¥J£)ffl^ (Ra) i:Gfla©^ 
P^Pl (Sm) ft, B^raABWWftfflvvcjRifrfcfcC 
5, Ratfl. 2nmffet))!poSraA!2 0nm-efc7 

feo 

50 [0117] ^Sfi0ij 1 tJfi^fc©tRIC^iS-elW*KFffi 


(14) 


&ffl¥- 10-231146 
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N tt»tifeR6«Kr§* 9 * c i: ifiBM % frX 3 „ 
[0118] [ttgtW 2,3] SlSfitfiJ 1 X&m Lit 1 0 

< * © s £ T--9- > n t lx &mffi&&i?i&m<Dmm 

U -?CD^*^a2t^b-Cl->So (Jt«E0iJ2) * 


26 


^5. dt©S^J3) 
[0 119] 
[«2] 



> 








mmmrs 

(<0/(D) 




(mm 

mm 






(n) 



1 

M 

B> 

72 

0.5 

144 

® 

2 

C 

200 

0.25 

800 


3 

D 

180 

0.3 

600 

© 

4 

i_j 

OUu 

1 0 


(Si 

5 

F 

1488 

3.0 

496 

® 

6 

G 

40 

0.25 

160 

® 

7 

H 

120 

0.7 

171 

© 

8 

I 

220 

0.8 

275 

® 

9 

J 

60 

0.6 

100 

® 

1 0 

K 

50 

0.8 

63 

® 

1 1 

L 

280 

1.0 

280 

® 

1 2 

M 

320 

1.0 

320 

® 

1 3 

N 

48 

0.3 

160 

® 

1 

A' 

10 

5 

2 

X 

2 

N 

20 

0 


X 

3 

P 

300 

0 


A 


[0 12 0] 


7D> h^-v©M# 


mmw% rass mm 


(72)^# fflse 

*&rtJ*f*iEji<£BT3T!5#ll^ B# 

(72)^# S>BB M 

^RgrP4>*E«l^fflr3TS 5Sll-§- B# 


